Antiproliferative effect of sildenafil on human pulmonary artery smooth muscle cells.
Pulmonary arterial hypertension (PAH) is characterized by vasoconstriction and by obstructive changes of the pulmonary vasculature including smooth muscle cell proliferation which leads to medial hypertrophy and subsequent luminal narrowing. Sildenafil, an orally active inhibitor of cGMP phosphodiesterase-type-5, exerts pulmonary vasodilator activity in PAH patients. We evaluated the effects of sildenafil on growth of cultured human pulmonary artery smooth muscle cells (PASMC). The results indicate that sildenafil reduced DNA synthesis stimulated by PDGF and dose dependently inhibited PASMC proliferation. These effects were paralleled by a progressive increase in cGMP content, followed by an accumulation of cAMP. The treatment with 8-bromo-cGMP or dibutyryl-cAMP mimicked all the effects of sildenafil. On the other hand, treatment of PASMC with inhibitors of cGMP-dependent protein kinase (PKG) or cAMP-dependent protein kinase (PKA) reversed the antiproliferative effect of sildenafil. In addition, sildenafil inhibited the phosphorylation of ERK, a converging point for several pathways leading to cell proliferation. This effect was partially reduced by PKG inhibition and completely abolished by PKA inhibition.We conclude that sildenafil exerts an antiproliferative effect on human PASMC that is mediated by an interaction between the cGMP-PKG and the cAMP-PKA activated pathways, leading to inhibition of PDGF-mediated activation of the ERK.